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Zl 1 

Specification 

1 . Title of the invention 

Clock interchanging device 

2 . Patent Claims 

1. A clock interchanging device constituted to possess 

The serial-parallel converter (21), which executes the 

serial-parallel conversion of serial input data in compliance with 

a first clock, 

The multiple memory units [(22)-<l> - (22)-<n>], into which 
output data of said serial-parallel converter (21) are scheduled 
to be inputted, 

The encoding memory unit selector (23) , which selects, as an 
encoding memory unit, one of said multiple memory units [(22)-<l> 
(22)-<n>] and then encodes the output data of said serial- 
parallel converter (21) into the same, 

The decoding memory unit selector (24), which selects, as a 
decoding memory unit, one of said multiple memory units [(22)-<l> 
- (22)-<n>], 

The parallel-serial converter (25), which takes in the output 
data of said decoding memory unit selector (24) and then executes 
the parallel-serial conversion of serial input data in compliance 
with a second clock, and 



1 Numbers in the margin indicate pagination in the foreign 
text . 
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The control unit (26), which detects the mutual phase 
contiguity of the selection switch timing of said decoding memory 
unit selector (24) and the data intake timing of said parallel- 
serial converter (25) and then executes a control routine in such 
a way that their respective phases will become mutually apart at 
the time of said detection. 

2. A clock interchanging device constituted to possess 
The serial-parallel converter (21), which executes the 
serial-parallel conversion of serial input data in compliance with 
a first clock, 

The multiple memory units [(22)-<l> ~ (22)-<n>], into which 
output data of said serial-parallel converter (21) are scheduled 
to be inputted, 

The encoding memory unit selector (23), which selects, as an 
encoding memory unit, one of said multiple memory units [(22)-<l> 
(22)-<n>] and then encodes the output data of said serial- 
parallel converter (21) into the same, 

The decoding memory unit selector (24), which selects, as a 
decoding memory unit, one of said multiple memory units [(22)-<l> 
- (22)-<n>], 

The parallel-serial converter (25), which takes in the output 
data of said decoding memory unit selector (24) and then executes 
the parallel-serial conversion of serial input data in compliance 
with a second clock, and 

The decoding memory unit selection signal generator (27), 
which generates multiple decoding memory unit selection signals of 
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mutually different phases that determine the selection switch 
timings of said decoding memory unit selector (24), /2 

The phase detector (28), which detects the mutual phase 
contiguity of the selection switch timing of said decoding memory 
unit selector (24) and the data intake timing of said parallel- 
serial converter (25) , and 

The decoding memory unit selection signal selector (29) , 
which selects a decoding memory unit selection signal endowed with 
a concomitantly generated phase that entails, upon the detection 
of the mutual contiguity of the respective phases, the 
decontiguation of said phases and then feeds the selected signal 
into said decoding memory unit selector (24) . 

3. A clock interchanging device specified in Claim 2 wherein 
said phase detector (28) is constituted to include 

An initial flag circuit which becomes set by the initial 
decoding timing signal that determines the intake timing of said 
parallel-serial converter and then prohibits the transmission of 
the subsequently inputted decoding timing signal, 

A forward flag circuit which compares [the phase of] the 
decoding timing signal fed via said initial flag circuit with the 
phase of said decoding memory unit selection signal and which 
becomes set at the time of the detection of their mutual phase 
contiguity under the pervasion of forward phases, and 

A backward flag circuit which compares [the phase of] the 
decoding timing signal fed via said initial flag circuit with the 
phase of said decoding memory unit selection signal and which 
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becomes set at the time of the detection of their mutual phase 
contiguity under the pervasion of backward phases. 

3 . Detailed explanation of the invention 

(Summary) 

The present invention concerns a clock interchanging device 
used for a data transmission device, etc., whereas 

Its objective is to secure the continuity of clock 
interchanging data by preventing the losses or redundant decoding 
of clock interchanging data even under the pervasion of input and 
output clock jitters, whereas 

It is constituted to possess a serial-parallel converter 
which executes the serial-parallel conversion of serial input data 
in compliance with a first clock, multiple memory units into which 
output data of said serial-parallel converter are scheduled to be 
inputted, a encoding memory unit selector which selects, as an 
encoding memory unit, one of said multiple memory units and then 
encodes the output data of said serial-parallel converter into the 
same, a decoding memory unit selector which selects, as a decoding 
memory unit, one of said multiple memory units, a parallel-serial 
converter which takes in the output data of said decoding memory 
unit selector and then executes the parallel-serial conversion of 
serial input data in compliance with a second clock, and a control 
unit which detects the mutual phase contiguity of the selection 
switch timing of said decoding memory unit selector and the data 



intake timing of said parallel-serial converter and then executes 
a control routine in such a way that their respective phases will 
become mutually apart at the time of said detection. 

(Industrial application fields) 

The present invention concerns a clock interchanging device 
used for a data transmission device, etc. 

A clock interchanging device may, for example, be designed, 
in a case where data of a transmission path are converted into 
data of a transmission path the signal rate of which differs from 
the signal rate of said transmission path, to interchange the 
first transmission path clock with the second transmission path 
clock. During this clock interchanging routine, it is necessary 
not to adversely affect the continuity of the clock interchanging 
data due to data losses, etc. 

(Prior art) 

An example of the clock interchanging devices of the prior 
art is shown in Figure 5. In Figure 5, (1) is a serial-parallel 
conversion circuit which consists of a shift register, whereas 
input data which have been serially inputted are converted into 8- 
bit parallel data in compliance with the encoding clock CLK <w> 
and then fed into the even-numbered register (2) and the odd- 
numbered register (3), which serve as internal registers. 

(4) is an encoding register selection circuit which selects 
an encoding register from between the registers (2) and (3), and 
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it is constituted by the JK flip-flop (41) and the AND circuits 
(42) & (43), whereas the encoding timing signal WT is inputted 
into it. This encoding timing signal WT is generated at a 
frequency of once every 8 bits with regard to the encoding clock 
CLK <w>. Whenever the encoding timing signal WT becomes inputted 
into this encoding register selection circuit (4), the output 
state of the JK flip-flop (41) becomes permutated, as a result of 
which the AND circuits (42) and (43) become alternately opened, 
whereas the action of the encoding timing signal WT is invoked in 
such a way that the encoding register selection signals WRS <e> 
and <o> will respectively become fed into the even-numbered 
register (2) and the odd-numbered register /3 
(3) via these AND circuits (42) and (43), as a result of which 
encoding enable states become alternately achieved by the even- 
numbered register (2) and the odd-numbered register (3) . 

(5) is a decoding register selection circuit which selects 
either of the registers (2) and (3) as a decoding register, 
whereas the permutation output *Q outputted from the flip-flop 
(41) within the encoding register selection circuit (4) is decoded 
and designated as the decoding register selection signal RRS . The 
polarities of this decoding register selection signal RRS are 
permutated at every 8 bits of the encoding clock CLK <w> for 
permutating the input selection of the decoding register selection 
circuit (5) . 

The decoding data selected by said decoding register 
selection circuit (5) are then inputted into the parallel-serial 
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conversion circuit (6), which is constituted by a shift register. 
The decoding clock CLK <r> is inputted into the clock input 
terminal of this parallel-serial conversion circuit (6), whereas 
the decoding timing signal RT, which becomes generated at every 8 
bits of the decoding clock CLK <r> , is inputted into the load 
input terminal of the same, whereas decoding data are taken in 
from the decoding register selection circuit (5) at the timing 
where the decoding timing signal RT has become inputted, whereas 
said decoding data are sequentially converted into serial data in 
compliance with said decoding clock CLK <r> and then outputted. 

The action of the device of this example of the prior art 
will be explained below with reference to Figure 6. Figure 6 
hereby represents a time chart provided for explaining the states 
of the respective units of the device of the example of the prior 
art, where the notations denote the following: (a) : Encoding 
timing signal WT; (b) : Selection state of the encoding register; 
(c) : Retention data, namely output state, of the even-numbered 
register (2) ; (d) : Retention data, namely output state, of the 
odd-numbered register (3); (e) : Decoding register selection signal 
RS; (f ) : Decoding timing signal RT. 

Input data which have become serially inputted are converted 
into 8-bit parallel data by the serial-parallel conversion circuit 
(1) and then inputted into the registers (2) and (3) . The 
encoding register selection circuit (4) feeds, whenever the 
encoding timing signal WT has become inputted, the encoding 
register selection signal WRS <e> or <o> into the even-numbered 
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register (2) or odd-numbered register (3), as a result of which 
the registers (2) and (3) alternately come to serve as an encoding 
register, as Figure 6 (b) shows. The parallel data #0, #1, #2, 
#3, #4, ... obtained sequentially as a result of the serial- 
parallel conversion of the serial-parallel conversion circuit (1) 
therefore become taken alternately into the even-numbered register 
(2) and the odd-numbered register (3) at the timing of the 
encoding timing signal WT, as Figures 6 (c) and (d) show. 

Eittrer" ~of "the ~ ret en t i on~da ta^ o f ~*~ these registers ( 2 ) and ( 3 ) 
are alternately selected by the decoding register selection 
circuit (5) and then fed into the parallel-serial conversion 
circuit (6) . The decoding register selection signal RRS fed into 
the decoding register selection circuit (5) is permutated, as 
Figure 6 (e) shows, in such a way that the even-numbered register 
(2) and the odd-numbered register (3) will become alternately 
selected as a decoding register, and therefore, the original order 
of the decoding data fed into the parallel-serial conversion 
circuit (6) can be preserved, as parallel data #0, #1, #2, #3, ... 
indicate. Said decoding register selection signal RRS is the 
permutation "output *Q of the flip-flop (41), and therefore, it is 
I^^^ ^lIz ed^ i t h the. encoding timings signal WT. 

The parallel-serial conversion circuit (6) takes in the 
parallel data #0, #1, #2, #3, #4, ... transmitted sequentially 
from the decoding register selection circuit (5) at the timing of 
the decoding timing signal RT, and after they have been subjected 
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to a parallel-serial conversion at a rate specific to the decoding 
clock CLK <r>, they are transmitted as serial output data. 

(Problems to be solved by the invention) 

In a case where the respective phases of the input and output 
clocks are mutually contiguous with regard to the aforementioned 
clock interchanging device of the prior art, the register 
selection on the decoding side becomes unstable due to the jitters 

(wavering) of said input and output clocks , due to which the 
losses and/or redundant decoding of clock interchanging data 
become likely. 

At the generation timing of the decoding timing signal RT1 in 
Figure 6, for example, the decoding register selection circuit (5) 
selects the decoding data #1 of the even-numbered register (2) , 
and therefore, said decoding data #1 become taken into the 
parallel-serial conversion circuit (6) . At the generation timing 
of the next decoding timing signal RT2, the decoding register 
selection circuit (5) selects the decoding data #2 of the odd- 
numbered register (3), and therefore, said /_4 
decoding data #2 subsequently become taken into the parallel- 
serial conversion circuit (6) . 

Said decoding timing signal RT2 may, for example, be assumed 
to have come to waver toward the position of the decoding timing 
signal *RT2 in the figure due to jitters. In this case, a state 
where the decoding data #1 of the even-numbered register (2) have 
been selected by the decoding register selection circuit (5) 
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persists at the timing of said decoding timing signal *RT2, and 
therefore, said decoding data #1 become taken, once again, into 
the parallel-serial conversion circuit (6), as a result of which 
the data become redundantly decoded. In a case where the next 
decoding timing signal RT3 is hereby assumed to become returned to 
the original position, furthermore, the decoding data #2 of the 
odd-numbered register (3) cannot be taken into the parallel-serial 
conversion circuit (6), due to which the data become lost. 

Thus, the device of the prior art is problematic in that the 
continuity of the clock interchanging data is likely to become 
compromised due to jitters in a case where the respective phases 
of input and output clocks are mutually contiguous. 

The objective of the present invention, which has been 
conceived in acknowledgment of these problems, is to secure the 
continuity of clock interchanging data by preventing the losses or 
redundant decoding of clock interchanging data even under the 
pervasion of input and output clock jitters. 
(Mechanism for solving the problems) 

Figure 1 is a demonstrational diagram pertaining to the 
principle of the present invention. 

The clock interchanging device of the present invention is 
constituted, as Figure (A) shows, to possess the serial-parallel 
converter (21), which executes the serial-parallel conversion of 
serial input data in compliance with a first clock, the multiple 
memory units [(22)-<l> ~ (22)-<n>], into which output data of said 
serial-parallel converter (21) are scheduled to be inputted, the 



encoding memory unit selector (23) , which selects, as an encoding 
memory unit, one of said multiple memory units [(22)-<l> ~ (22)- 
<n>] and then encodes the output data of said serial-parallel 
converter (21) into the same, the decoding memory unit selector 
(24), which selects, as a decoding memory unit, one of said 
multiple memory units [(22)-<l> ~ (22)-<n>], the parallel-serial 
converter (25), which takes in the output data of said decoding 
memory unit selector (24) and then executes the parallel-serial 
conversion of serial input data in compliance with a second clock, 
and the control unit (26) , which detects the mutual phase 
contiguity of the selection switch timing of said decoding memory 
unit selector (24) and the data intake timing of said parallel- 
serial converter (25) and then executes a control routine in such 
a way that their respective phases will become mutually apart at 
the time of said detection. 

The control unit (26) of the aforementioned clock 
interchanging device may, as Figure 1 (B) shows, be constituted by 
the decoding memory unit selection signal generator (27), which 
generates multiple decoding memory unit selection signals of 
mutually different phases that determine the selection switch 
timings of said decoding memory unit selector (24), the phase 
detector (28), which detects the mutual phase contiguity of the 
selection switch timing of said decoding memory unit selector (24) 
and the data intake timing of said parallel-serial converter (25) , 
and the decoding memory unit selection signal selector (29), which 
selects a decoding memory unit selection signal endowed with a 
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concomitantly generated phase that entails, upon the detection of 
the mutual contiguity of the respective phases, the decontiguation 
of said phases and then feeds the selected signal into said 
decoding memory unit selector (24). 

The phase detector (28) of the aforementioned control unit 
may, furthermore, be constituted by an initial flag circuit which 
becomes set by the initial decoding timing signal that determines 
the intake timing of said parallel-serial converter and then 
prohibits the transmission of the subsequently inputted decoding 
timing signal, a forward flag circuit which compares [the phase 
of] the decoding timing signal fed via said initial flag circuit 
with the phase of said decoding memory unit selection signal and 
which becomes set at the time of the detection of their mutual 
phase contiguity under the pervasion of forward phases, and a 
backward flag circuit which compares [the phase of] the decoding 
timing signal fed via said initial flag circuit with the phase of 
said decoding memory unit selection signal and which becomes set 
at the time of the detection of their mutual phase contiguity 
under the pervasion of backward phases. 

(Functions) 

In a case where the respective phases of the selection switch 
timing of the decoding memory unit selector (24) and the selection 
switch timing of the parallel-serial converter (25) become 
mutually contiguous, the continuity of the clock interchanging 
data becomes compromised due to the losses or redundant decoding 
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of said data, and therefore, the control unit (26) is designed to 
detect said phase contiguity and to shift the respective phases of 
the aforementioned selection switch timing and data intake timing 
apart from one another at the time of the detection of the phase 
contiguity. 

Such a decontiguation mechanism may, for example, be realized 
by generating multiple decoding memory unit selection signals 
endowed with mutually different phases, from the decoding memory 
unit selection signal generator (27), by designating the decoding 
memory unit selection /5 
signal selector (29) to select, upon the detection of the 
contiguity of the respective phases of the aforementioned 
selection switch timing and data intake timing by the phase 
detector (28), a decoding memory unit selection signal which 
entails the decontiguation of the respective phases of the 
selection switch timing and data intake timing from among the 
aforementioned multiple decoding memory unit selection signals, 
and by feeding the selected signal into the decoding memory unit 
selector (24) . 

Moreover, the aforementioned phase detector may, for example^ 
be realized by designating the backward flag circuit and forward 
flag circuit to decode the decoding timing and then compare it 
with the decoding memory unit selection signal, by thus detecting 
the phase contiguity under the pervasion of forward phases or 
backward phases, and by decoding the respective outputs of said 
forward flag circuit and backward flag circuit and designating the 
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same as selection signals for the decoding memory unit selection 
signal device [sic] . 

(Application examples) 

In the following, application examples of the present 
invention will be explained with reference to figures. 

Figure 2 shows the clock interchanging device of an 
application example of the present invention. In Figure 2, 
circuit elements to which reference Nos. identical to those in 
Figure 5 are assigned are endowed with identical functions. In 
other words, the serial-parallel conversion circuit (1) , the even- 
numbered register (2), the odd-numbered register (3), the encoding 
register selection circuit (4), the decoding register selection 
circuit (5), and the parallel-serial conversion circuit (6) are 
characterized by respectively identical constitutions. 

A difference lies in the fact that the clock interchanging 
device of this application example is additionally equipped with 
the register selection timing control circuit (10) . This control 
circuit (10) is constituted to include the decoding register 
selection signal generation circuit (7), the phase detection 
circuit (8), and the selector (9). 

The decoding register selection signal generation circuit (7) 
is constituted by a shift register, and the permutation output *Q 
of the flip-flop (41) of the encoding register selection circuit 
(4) (namely the decoding register selection signal RRS used for 
the device of the prior art) is inputted into it as data. 



Moreover, the decoding clock CLK <r> is inputted into it as a 
clock. Three output signals LEAD, NORM, and LAG with mutually 
different phases are outputted, as decoding register selection 
signals, from its output terminals Q A , Q B , and Q c , respectively. 
In the above, LEAD, NORM, and LAG signify a forward phase output 
signal, a normal phase output signal, and a backward phase output 
signal, respectively. The phase differentials among these output 
signals are determined in consideration of the jitter magnitudes 
of the input and output clocks. 

The selector (9) is constituted to include the JK flip-flop 
(81), the D flip-flops (82) and (83), the AND circuit (84), and 
the mutually exclusive OR circuits (85) and (86) . The flip-flop 
(81), the flip-flop (82), and the flip-flop (83) are used 
respectively for an initial flag, a forward flag, and a backward 
flag. The flip-flop (81) for the initial flag inputs the decoding 
timing signal RT and its own permutation output *Q into the J 
input terminal via the AND circuit (84), whereas its K input 
terminal is grounded. The output signals NORM and LAG, 
furthermore, are inputted, as data, into the flip-flop (82) for 
the forward flag via the mutually exclusive OR circuit (85), 
whereas the output signal of the AND circuit (84) is inputted into 
the enable terminal (EN) . The output signals LEAD and NORM, 
furthermore, are inputted, as data, into the flip-flop (83) for 
the backward flag via the mutually exclusive OR circuit (86), 
whereas the output signal of the AND circuit (84) is inputted into 
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the enable terminal (EN) . The decoding clock CLK <r> is used as 
the clock input of each of the flip-flops (81) ~ (83) . 

Said phase detection circuit (8) is a circuit which detects 
whether or not the phase of the decoding timing signal RT is 
contiguous to the phase of the standard phase output signal NORM 
of the decoding register selection signal generation circuit (7), 
and in a case where their contiguity in the forward phase is 
ascertained, the flip-flop (82) for the forward flag is set, 
whereas in a case where their contiguity in the backward phase is 
ascertained, the flip-flop (83) for the backward flag is set, 
whereas in a case where their non-contiguity is ascertained, 
neither the flip-flop (82) nor (83) is set- The respective output 
signals Q of said flip-flops (82) and (83), furthermore, are fed, 
as selection signals, into the selector (9) orchestrated at the 
subsequent step. 

Three output signals, namely LEAD, NORM, and LAG, of the 
decoding register selection signal generation circuit (7) are 
inputted into the selector (9), whereas one of them is designed to 
be selected in accordance with the selection signal obtained from 
the phase detection circuit (8) and /6 
then fed, as the decoding register selection signal RRS, into the 
decoding register selection circuit (5) . 

In the following, the actions of the device of this 
application example will be explained with reference to Figures 3 
and 4 . Figure 3 hereby represents a time chart provided for 
explaining the actions of the register selection timing control 



circuit (10) of a case where the respective forward phases of the 
decoding timing signal RT and the standard phase output signal 
NORM are mutually contiguous , whereas Figure 4 represents a time 
chart provided for explaining the actions of the register 
selection timing control circuit (10) of a case where the 
respective backward phases of the decoding timing signal RT and 
the standard phase output signal NORM are mutually contiguous , 
whereas in Figures 3 and 4, the notations denote the following: 
(a) : Encoding timing signal WT; (b) : Retention data of the even- 
numbered register (2) ; (c) : Retention data of the odd-numbered 
register (3) ; (d) : Forward phase output signal LEAD; (e) : Standard 
phase output signal NORM; (f ) : Backward phase output signal LAG; 
(g) : Decoding timing signal RT; (h) : Decoding register selection 
signal RRS . 

First, in a case where the output Q of the flip-flop (81) for 
the initial flag coincides with the logic "0" (i.e., case where 
the permutation output *Q is "1") at a stage where the electric 
power source of the device has become turned ON, the decoding 
timing signal RT becomes inputted, via the AND circuit (84), into 
the J terminal of the flip-flop (81) for the initial flag, as a 
result of which the flip-flop (81) for the initial flag becomes 
set at "1." As a result, the permutation output *Q of the same 
becomes "0," and the subsequently inputted decoding timing signal 
RT becomes blocked by the AND circuit (84) . The phase detection 
of this phase detection circuit (8) is therefore based solely on 
the initial decoding timing signal RT. 
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A case where this decoding timing signal RT is contiguous to 
the standard phase output signal NORMrwithin a range of ^ the jitter 
magnitude under the pervasion of a forward phase will be explained 
with reference to Figure 3. In this case, the decoding timing 
signal RT abides between the forward phase output signal LEAD and 
the standard phase output signal NORM, and therefore, "1" prevails 
as the output signal of the mutually exclusive OR circuit (85), 
due to which the flip-flop (82) for the forward flag becomes set 
at "1," whereas "0" prevails as the output signal of the mutually 
exclusive OR circuit (86), and the flip-flop (83) for the backward 
flag remains unset. The selector (9) selects the backward phase 
output signal LAG in relation to the respective output states of 
the flip-flops (82) and (83) and then feeds it, as the decoding 
register selection signal RRS, into the decoding register 
selection circuit (5) . As a result, the switch timing of the 
decoding register selection circuit (5) becomes designated along a 
direction away from the phase of the decoding timing signal RT, 
and therefore, no action errors are incurred even if some jitters 
are present in the encoding and/or decoding timing signals. 

Next, a case where this decoding timing signal RT is 
contiguous to the standard phase output signal NORM within a range 
of the jitter magnitude under the pervasion of a backward phase 
will be explained with reference to Figure 4. In this case, the 
decoding timing signal RT abides between the standard phase output 
signal NORM and the backward phase output signal LAG, due to which 
"1" prevails as the output signal of the mutually exclusive OR 



circuit (86), and the flip-flop (83) for the backward flag becomes 
set at "1," whereas "0" prevails as the output signal of the 
mutually exclusive OR circuit (85), whereas the flip-flop (82) for 
the forward flag remains unset. The selector (9) selects the 
forward phase output signal LEAD in relation to the respective 
output states of the flip-flops (82) and (83) and then feeds it, 
as a decoding register selection signal, into the decoding 
register selection circuit (5) . As a result, the switch timing of 
the decoding register selection circuit (5) becomes designated 
along a direction away from the phase of the decoding timing 
signal RT. 

Incidentally, in a case where the decoding timing signal RT 
is sufficiently away from the standard phase output signal NORM, 
the respective output signals of the mutually exclusive OR 
circuits (85) and (86) both become "0," and therefore, the 
selector (9) selects the standard phase output signal NORM in 
relation to the respective output states of the flip-flops (82) 
and (83) . 

Thus, as far as the device of the aforementioned application 
example is concerned, a constant time differential is perpetually 
secured between the decoding timing signal and the decoding 
register selection signal, based on which relative jitters between 
the decoding clock and encoding clock can be absorbed. 

Various modified embodiments are conceivable in the context 
of implementing the present invention. In the aforementioned 
application example, for example, two registers are orchestrated 
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for taking in output data from the serial-parallel converter, 
although the present invention is not /]_ 
limited to such an embodiment, and a larger number may be 
designated; in a case where the number is designated at three, for 
example, data decoding skips and redundant decoding of the serial- 
parallel converter can assuredly be prevented. 

As far as the aforementioned application example is 
concerned, furthermore, the selection switch timing of the 
decoding register selection circuit (5) is designed to be changed 
by the decoding register selection timing control circuit (10) in 
a case where the respective phases of the selection switch timing 
of the decoding register selection circuit (5) and the data intake 
timing of the parallel-serial conversion circuit (6) are mutually 
contiguous, although the present invention is not limited to such 
an embodiment, and it is also possible to change the phase of the 
data intake timing of the parallel-serial conversion circuit (6) 
[i.e., decoding timing signal RT] . 

As far as the aforementioned application example is 
concerned, furthermore, the decoding register selection signal 
generation circuit (7) is designed to generate three decoding 
register selection signals with mutually different phases based on 
the output signal of the flip-flop (41) of the encoding register 
selection circuit (accordingly signals synchronized with the 
encoding timing signal WR) , although such an embodiment is not 
binding, and it is also conceivable for these decoding register 
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selection signals to be generated independently of the encoding 
timing signal WT. 

As far as the aforementioned application example is 
concerned, furthermore, the phase contiguity is detected by the 
phase detection circuit (8) based solely on the decoding timing 
signal RT initially inputted at a stage where the electric power 
source has become turned ON, but it goes without saying that such 
an embodiment is not binding, and it is also possible to monitor 
the phase contiguity whenever necessary or even long after the 
electric power source has become turned ON by periodically 
resetting the flip-flop for the initial flag. 

(Effects of the invention) 

As the foregoing explanations have demonstrated, as far as 
the present invention is concerned, the continuity of clock 
interchanging data can be secured by preventing the losses or 
redundant decoding of clock interchanging data even under the 
pervasion of input and output clock jitters. 

4 . Brief explanation of the figures 

Figure 1 is a demonstrational diagram pertaining to the 
principle of the present invention, whereas 

Figure 2 is a block diagram which shows the clock 
interchanging device of an application example of the present 
invention, whereas 
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Figures 3 and 4 are time charts provided for explaining the 
actions of the device of [another] application example, whereas 

Figure 5 is a block diagram which shows an example of clock 
interchanging devices of the prior art, whereas 

Figure 6 is a time chart provided for explaining the actions 
of the device of the prior art. 

In the figures, the notations denote the following: 

(1) : Serial-parallel conversion circuit; 

(2) : Even-numbered register; 

(3) : Odd-numbered register; 

(4) : Encoding register selection circuit; 

(5) : Decoding register selection circuit; 

(6) : Parallel-serial conversion circuit; 

(7) : Decoding register selection signal generation circuit; 

(8) : Phase detection circuit; 

(9) : Selector; 

(10) : Register selection timing control circuit; 

(41) and (81): JK flip-flops; 

(42) , (43), (84), and (92) ~ (95): AND circuits; 
(82) and (83): D flip-flops; 

(85) and (86): Mutually exclusive OR circuits. 
Patent Applicant: Fujitsu, Ltd. 

Applicant's agent: Takao Kobayashi, patent attorney 
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[ (0) : Demonstrational diagram pertaining to the principle of the 
present invention; (i) : First clock; (ii) : Second clock; (iii) : 
Data intake timing; (iv) : Selection switch timing; (v) : Decoding 
memory unit selection signal; (21) : Serial-parallel converter; 

(22)-<l> and (22)-<n>: Memory units; (23): Encoding memory unit 
selector; (24) : Decoding memory unit selector; (25) : Parallel- 
serial converter; (26) : Control unit; (27) : Decoding memory unit 
selection signal generator; (28) : Phase detector; (29) : Decoding 
memory unit selection signal selector] 
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[ (0) : Application example of the present invention; (i) : Input 
data; (ii) : Encoding timing signal WT; (iii) : Encoding clock CLK 
<w>; (iv) : Decoding timing signal RT; (v) : Decoding clock CLK <r>; 
(vi) : Decoding register selection signal RRS; (vii) : Output data; 
(1) : Serial-parallel conversion circuit; (2) : Even-numbered 
register; (3) : Odd-numbered register; (4) : Encoding register 
selection circuit; (5) : Decoding register selection circuit; (6) : 
Parallel-serial conversion circuit; (7) : Decoding register 
selection signal generation circuit; (8) : Phase detection circuit; 
(9) : Selector; (10) : Register selection timing control circuit] 



Figure 3 



26 



no 



(a) *&**I$>7V«WT- 

(b) M V *J 7^9 r 



(c) £r U 5> *7 { >r 



id) LEAD i 

te) NORM 

(f) LAG 

(g) tft$Ll94$^'4%% RT (1_ 



th) «tfllUU5?xy t») i — n&T 



[ (0) : Time chart for the device of the application example (under 
the pervasion of forward phases) ; (a) : Encoding timing signal WT; 
(b) : Even-numbered register; (c) : Odd-numbered register; (g) : 
Decoding timing signal RT; (h) : Decoding register selection signal 
RRS; (i) : Odd-numbered; (j): Even-numbered] 



Figure 4 
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[(0): Time chart for the device of the application example (under 

the pervasion of backward phases); (a): Encoding timing signal WT; 

(b) : Even-numbered register; (c) : Odd-numbered register; (g) : 

27 



Decoding timing signal RT; (h) : Decoding register selection signal 
RRS; (i) : Even-numbered] 



Figure 5 
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[ (0) : Example of the prior art; (i) : Input data; (ii) : Encoding 
timing signal WT; (iii) : Encoding clock CLK <w>; (iv) : Decoding 
register selection signal RRS; (v) : Decoding timing signal RT; 
(vi) : Decoding clock CLK <r>; (vii) : Output data; (1) : Serial- 
parallel conversion circuit; (2) : Even-numbered register; (3) : 
Odd-numbered register; (4) : Encoding register selection circuit; 
(5) : Decoding register selection circuit; (6) : Parallel-serial 
conversion circuit] 
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[(0): Time chart for the device of the prior art; (a): Encoding 
timing signal WT; (b) : Encoding register selection; (c) : Even- 
numbered register; (d) : Odd-numbered register; (e) : Decoding 
register selection signal RRS; (f ) : Decoding timing signal RT; 
(g) : Odd-numbered; (h) : Even-numbered] 
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